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PREfaCE 

f\\0 ensure in. the scions certain desirable qualities, such as long life 
X and hardiness in the tree or the dwarf habit with early and 
abundant bearing, or superior quality in the fruit, stocks of various 
kinds are employed. 

The influence of the stock on the scion has not yet been fully 
tested in India for any fruit. 

In this Bulletin it is proposed to show, as a result of experiments 
in the North-West Frontier Province, that success in the cultivation 
of the orange in North-West India mainly depends on the character 
of the stock used. 


W.LK. B. 
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The Orange: 

A Trial of Stocks at Peshawar. 

( Received for publication on 23rd August, 1919. ) 


1. Introduction. 

Tn India, an oranga (roe, wLidi is jjro]ierly treated, may ba (lejjotided 
on (o bear a paying crop at tlie age of six years, and to yield :500 fruits a 
year for a period of 15 to 20 years after coming to maliirito. After 
visiting many nurseries and gardens tbrouglioiit Iinlia, the writer 
estimates that miTserynie]i sell 400,000 orange ])lants a year they have 
probably disiributed 8,000,000 plants at the good sum of Rs. -iitOigonO 
in (he past. 20 years. If the trees had been set out at 18 feel apart, on 
simple calculation, India's groves should now comprise no less than 
o.OOO.OOO bearing ti'ees on 60,000 acres. And as the avorage price 
of oranges is not less than Rs. 2 per hundred, it might Im, ex|)ected 
that Tndia/a orange crop would be worth Rs. 3.00,00,000 a year. 

Unfortunately this is very far from the actual state of aU'airs. A 
considerable proportion of the budded trees have declined ajid died 
without be.avjug any crop at all : very few of the trees have yieldeil .300 
oranges even for a year or two : not many of the trees have llouiisliel 
for 20 years. The area occupied by groves is far short of 60,000 acres : 
the crop is worth but a small part of the grand sum of Rs. 3,O'>,0O,000, 
Nevertheless, some vigorous, bountiful trees that have borne an 
average crop of 300 fruits for many 3 '’caTS and, more rarely, [ )roflta])le 
lughh- fruitfid groves are occasionally to be seen iii various parts 
of India. Thcj^o indicate that the orange can be grown very well in the 
country. Why then are India's groves so unfruitful compared with 
similar groves in Europe, America nr Australia ( What has caused the 
deafli of so many of the trees that ha ve been planted i 

In India oranges are set out with care on good land and, generally, 
the groves are protected from drought. Tlic orange is o ie of the easiest 
fruit trees togiow — requiring far less junning, (himiing or spraying than 
peaches and plums — and as a mailer oi fact the Malta and the Sangtara 
orange trees receive more care than several other kinds uf finit lines 
which reach greater perfection fioni an Indian gardener's hand. 
Unsuitable soil, unfavourabR climatic conditions cannot be the 
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factors that cause the comparative failure of the orange in India. The 
orange flourishes on a great variety of soils over the sub-tropical woihl 
and India has plenty of good fruit land and a considerable range of 
climate. There must be other circumstances which cause the orau^^e 
groves of India to fail. 

Investigations carried out in many gardens and nurseries throughout 
India, in the years 1905-11, inclined the writer to believe that this failure 
has been caused by mistakes in the preparation of the plants in the 
nurseries. In those parts of India that were visited, it was found that 
nurserymen employed several kinds of stocks for the Malta and the 
Sangtara, and as the nurserymen were not fruit-growers, they had no 
assured knowledge of the chccts of the stocks they used on the develop- 
ment of trees in the groves. Indeed, the opinions of nurserymen on the 
merits of stocks were everywhere contradictory and often palpably un- 
reliable : each appeared to use fhe stock he could most cheaply and con- 
veniently obtain, or which quickly raised nursery plants fit to sell. 

In some other matters the failure of the trees was undoubtedly 
caused by unfavourable conditions that prevailed in the nurseries. 
The young plants were overcrowded ; they struggled for existence with 
old nursery plants and frequently with tough root- weeds. The areas 
were so small and congested that suitable rotations could not be 
followed. In the preparation of the plants careless work was 
also observed. The orange buds were inserted too high in the stocks. 
Very often old stockxS were used on which buds had failed in several 
previous years. 

In short, the nursery plants were found to be badly grown and 

unrebable. They were altogether inferior to the plants which 

nurserymen sell in Europe, America or Australia. No fruit-grower in 
those countries would set out the poor trees which Indian nurserymen 
customarily distribute. 

These are some circumstances that ap})eared to the writer to 
account for the failure of orange groves in India, But despite 

them all, it yet seemed that the proportion of trees which reach 

mature age and fruitfulness should be far better than It was 
found to be. 

Outstanding clear above all other probable causes of failure were 
the facts that several distinct kinds of stocks were used : that great 
difference of opinion existed amongst growers regarding the merits of 
the various stocks : that all the stocks could hardly he equally suitable 
to both the Sangtara and the Malta, and that some of the stocks 
employed might be unsuitable to either the Malta or the Sangtara. 
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Accordingly, when orchards at the Peshawar Agiicultiiral Station 
being laid out in 1911, the opportunity was taken to include a test 
oi the orange stocks which are commonly used for the Malta and the 
Sangtara in Nortli-West India. 

Budded plants were obtained from a reliable Indian source, good 
clean cultivation was practised, and irrigation was used with cautiou. 
]so calamity befell the trees during the trial 

The results shown with the Malta and the Sangtu.rn, will be dealt 
with separately. 

II. Climate of the Peshawar Valley. 

The climate of the Peshawar valley is described in the District 
(iazetteer as follows 

Four seasons are recognized at Peshawar : Spring in Kebruary, 
Mai-ch and April During the earlier part of this period there are 
occasional light hail-storms and frequent thunderstorms, and usually 
rain falls to the extent of three or four inches. Normals of tempera- 
ture derived from the data of 33 years arc as follows 


>I until 

N nr null 
nuixiniuin 
temperatLiro 

Normfil 

niinimiiin 

tonipuratui’u 

Normal 

nu'an 

tuuipcrut-uic 

Fcbi'uiu'y 

Uo-7 

425 

541 

.Marc-ii .... 

, 750 

51-7 

033 

April .... 

, 85-5 

60'3 

72-0 


Summer in May, June and July. Rain rarely falls during this season 
though thuudei'storms sometimes contiiuic well into May which 
is the hottest of the year, it is frequently hazy, and dust-storms 
occur in June and July. Normals of temperature are as follows : — 



Month 

Normal 
max i mum 
tcinporatiirc 

Normal 

minimum 

temperature 

Normal 

mean 

temperature 

May . 


SJSI 


54 '0 

June 

. 

. 105-9 

77-3 

yiu 

July , 

. 

. 1U2-7 

79-2 

yu-u 
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Autumn in August, September and October. The season is ushered 
in by the hot weather rains \\hich do not, however, always reicli 
the V al ley . ( ) c tub e r i s u su ally d r }■ . Th ey b rcak over the district in 
four or five violent storms at intervals of a few days, and two or threti 
inches of rain fall on each occasion. During the first part of tliii; 
season the shy is more or less uniformly overcast with clouds and 
the air is steamy and oppressive. Normals of temperature are as 
follows : — 


Muiitli 

A’ormal 
maxi mum 
temperature 

Kormal 
mini mum 
temperature 

Normal 

mean 

temperature 

August 

Of) '2 

780 

S8-C 

ScptcinlxT 

Ou-0 

70u 

831 

October 

88 -2 

57'9 

731 


Winter in November, December and January. During this season 
the weather is variable. The sky is at first hazy, then cloudy, with 
so me time, s slight rain towards the end of December. There is a 
remarkable absence of wind generally and the air is still and stagnant. 
The first touch of frost is expected towards the end of November. 


Normals of temperature are 

as follows : — 



Month 

NorinaL 
maximuin 
tempo rata L'O 

Normal 
mini Mill m 
temperature 

Normal 

mean 

temperature 

November .... 

77-3 

46-1 

61-7 

December .... 

G9'0 

.39-2 

53- 1 

January .... 

630 

39 6 

51;3 


The average annual rainfall in the Peshawar valley is 14 inches only. 
But the experimental groves were irrigated, and never suTered from a 
deficiency of soil moisture. 


III. The Stocks Used. 

The trial comprised the following : — 

Fifty plants on Citrus Limonmn, Osbeck, var. This is the “ rough 
lemon ” of California and Florida, the " khatti ” of the Punjab 
and North-West Frontier Province, the “ kharna ” of the 
United Provinces. 
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Fifty plants on Citrus Aurantium, Linn, This is the “ sour ” orange 
of California and Florida, the “ khatta ” of North-West India, 
the “ narang ” of the North-West Frontier Province. It is 
sometimes called the Seville or marmalade orange. 

Fifty plants on Citnts Liniomm, var. “ sweet lime ” or “ sharbete ” 
or “ mitha ”, The writer has not seen any accurate botanical 
description of the sweet li m e ”, The fniit is insipid-sweet 
and is liked by Indians. But it does not appear to be culti- 
vated in Europe, America or Australia, 

Fifty plants on Citrus Medica, Linn. This is a large coarse citron 
which is called the “ galgal ” in North-West India. 


IV. The Malta iCitrus Chinensis) Grove. 

Soil. The following is a report by the Imperial Agricultural Chemist 
at Pusa on two samples of Soils from the Malta grove : — 



0-r 

1-3' 

Laboratory No. 

33-1919 

34-1919 


% 

% 

Moisture (hygroscopic) .... 
Combined moisture and organic matter 

0'93 

1-02 

and undetermined .... 

1-38 

1-28 

Sand and insoluble matters . 

t)o*20 

04-29 

Iron (FejOa) . . . . 

4-92 

4-78 

Alumina (Al^Oj) , . , . 

9G1 

9-45 

Oxide of manganese (MnaOj) . , 

002 

0-09 

Lime (CaO) 

9-04 

9-92 

Magnesia (MgO) ..... 

0*08 

0-74 

l’otash{K20) 

0-94 

0-89 

Soda (Na^O) 

0-37 

0-29 

Phosphoric acid {P2O5) . . . 

0-lG 

0-14 

Carbonic acid (COj) .... 

7-58 

8-10 

iSulphuric acid (SOs) .... 

004 

003 


100-00 

100-00 

Available potash (K^O) 

0-017 

0-007 

„ phosphoric acid (PjO^) , 

00038 

0-0012 

Organic nitrogen .... 

0-05 

0-03 

Humus ...... 

0-80 

000 


Remarks. The soils are very deficient in available 
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V. The Sangtara {Citrus nobilis, Lour.) Grove* 

Soil. The following is a report by the Imperial Agricultural 
Chemist at Pusa on two samples of soil from the Sangtaia grove : — 




(P-P 

l"-3' 

Lalxjratory No. . 


31-19 1'J 

32-1919. 



% 

% 

Moisture (hygroscopic) 


1-92 

1-02 

Combined moisture and organic 

matter 



iin<l undetermined . 


2 b,) 

2-02 

JSarul and insoluble matters . 


lil'75 

02-37 

Iron {Fe^,Ua) . . 


•5o3 

5-29 

Alumina (AloO^) 


10‘S8 

10-.38 

Uxidc of mangiuiesc 


003 

0-08 

Lime (CaO) 


9'3b 

9 -or 

Magnesia (Mg(J) • 


0'87 

0-71 

Potash (K,0) . 


112 

102 

Soria. (Xa^U) 


0-39 

0-32 

Phosphoric acid (PmO, A 


O'lb 

0-10 

(Carbonic acid (CO.^) 


7 21 

7-90 

Sulphuric acid (SO^) . 


O-Oa 

002 



100-00 

100-00 

Available potash ( KjjO) 


0-015 

0-008 

„ phosphoric acid (PjOj) 

. 

o-ooiu 

0-0009 

Organic nitrogen 


0-05 

0-04 

Humus .... 

. 

1-35 

1-20 


Remaeks. The soils are very deficient in available P^Oj 











tln‘ “ kliuUu ” (il; Noil li -‘West India : 
lis fnan date of ]il;uUiiii' ; crop 10 nrungcs ; 
I'vcadtli a1 d id. frotn the ;j:i'<nmd, .j ft. 

Iv .<tiu\ll and unltirifty the tne Is cniiipared 
'imihir a'ic wiikdi is (Ul llie i nuLdl leiiluu 

itiaiA that this " sum .stuck \ v\ liieh is 
t pupidai' fui' the Malta ur any sweet uiaiiyr 
I uiisuitalilc fur the .Malta in .Xorl h-WV.-'l 
<iiic' stocks ft)!' llu' swe(‘t ur Malta uran^te. 
laiulaiHl <'yclu[.:cdia ul Hurticnlturc" says: 
ii'e euiiiitninh’ iise(l in tlie w urld s ( tints 
siiiir uianj:<’. Trees jirupairiUed un it are 
11 ' and |iinducc fi'uit of liiuh iniality. 'I'lu' 
lesistunt fu nial-di *ruina aitd sunu' utlicr 
hick ulTeet other uran.ixe stuck. Wlterevi'r 
tii'iikl liv pi'cl'erenee. It is a cuueeniul 
ui'tant varieties uf uran.ites. the Satsinna {< '. 
. 1 .) alone exc('|Hed.'‘ ('tmiffni io Anf f 'iriiit 
f <’t't<ii>li. is not t( snthtlilr shii'l: far I Ik sirnl 
ill yttflh-]] I si htdio. 'I'lit' SttiKjItini (K 
I's. Lnir,]. on Ho olloi' louol, (lots ,r>li 
■■a Xorl/i.jyts-f httUo. 















’ (('. LinioiiXM], l.)ii (his tiUx'k l!u' fiiiits an- siiialli'l aiin ]\aM‘ Hi' 
!>kin tliaii M alias wliic'li arc g’luwn uii any ntiK'!' stock in Xnitli HV^t hniia. 'I 
aio distiiiclly oval in sli{i[a\ uiid palo unatti’activc Iciiioii-ycllow in coloiir. 
average about seven in luinilici'. Tlie juice is nioderatelv alauKliLtit. swcel. iiti 
tluiu that ol: oiaiigcs on any of tlie utliev stvieks wliieli were used in llie tiia! 

Bottom fom. Malta oranges that were grown out lie ■' miinli l(')non . 

“ klianiii On Uiis stuck the Malt as are large and ratliei cuiuse, ]ierferi|; 
rich atlructivu oiailge in colour and inclined fo be ( liick--kiniied. I he juiee i- 
danl, sparkling aiuk on young trees esiieeially, syuiewliul too acid. I lie si eds 
ousj and Itu'ue, usualiv Jiumbcrijm about sixteen ur seventccii. 









Viu. 1. 

till on the "svvwt lime ;<hai'lj(‘(.e, or mitlui 
'imY i>ui‘ 7 vearsfrom date of planting. <ln the 
" Uu'Saiigtara is tall, and its brandies, lacking 
nr casdv broken by the ’aiiid or weight oi Iruit. 

• nf a.'e’the crop was dOO good oranges per tree, 
iiiortiiiiate that the ■'sweet lime which gives 
li ahmidant fruit of high quality to the .bangtara, 
iicc< a weak Malta tree with, however, fruit of 
■(■lalltv. (Plate 1, ti-, 2; Plato 11, tig. ; and 


A Sangtava on Hie '•sout lime ' or khatt 
Anru-ntlnmy Linu.): ivsv. 1 h-ivu cit phmtin.L 


picture very well shows the vigours compact ha ni, 
the Sangtara assumes when it is 


the Sangtara a-....- - -■ ■ ,• 

Yet the Sangtara (b’. r'oWi';. Lour.) i> m 


factory on the " sour orange 


California and 


The Malta, on the other han<i, -Iocs well on the sour o 
in the orange States of Anvuica. but fads eiitireh 
■itock at I’oHliawar. (Fla'r HI, hg. 1.) 




' [C. Liwomitii, O^^bedO- the nt 
^ ![i t!u* (rial wore oh iii^ v>r <lea<l. I I'c 
tr r (miiing lioaviiy in tlieii sixth year 
i'.[> |ivi' troo* was 112 1 fmits. 
rruly oxtratn-clinary that tlu' ” [ouyii h'H 
viiiour witli fniitfiilnoss tn (be Malt, 
. ti.'r 'thi- Sangtara, (I’lato 1 ; I’lato il 









tliry rt*!5j)t‘ctivt‘l_\’ su f'jiortcd. 'J'ht* r(‘cjpr(.ii,'{il of tfn' stoc'k <.>n tht* scion iuis |)crbii|>s never been more clearly shown than 




Top row. 8aiigtarii oraiigt's I'luiii ati'ci- IhkMciU.u Uu' citron or milLial ” 
Jhdicu, JLinu.)- 'i'hc fruits \vori> fxct'oUiii^^ly i-uarsu iti aifpoai'ancc and, a.s 
(licy had very little juice, thuy were unsaleable. The average luimber el 
seeds [jor fruit was eiglit. 

ii€C''j/(ci! row. Sangtara uranges from a tree budded eu the " sour urange 
or ” kliatta. ” (t.' .1 'tro/i/doa, Litin.). The fin its wen' fairly juicy and the 
skin thin and tight for llii? ('la.ss of fruit. The (lavour was (jiiite good. The 
average nujiibor of seeds jter fiuit was nine, 

Third row. fsangtarus from a tree budded on the ‘'rough leinoiry 
“kliatti” or “ khai’iia '■ (t. LltiKNiHin). Oiances on this sfnek elosi-ly 
resembled tho.se inmlueed by the ‘'sour orange ' stuek. The averagi; 
numljcr of seeds per fruit uas ten. 

Tourllt row. Oranges from a tree budded on the “ sweet htno ' *' mil ha ” or 

“sluirbete” (O'. LinKmuin). On this .stock the Iruits |jrodueed Were larger 
and better in fiavour than those on any other sloek. The oranges were 
inclined to be tuo loo.se in skin and suincwlmt coarse in a])i)earance. 
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VI. Summary of Conclusions. 

The Malta. 

Of all the orange stocks which are used by nurserynien in North- 
West India, the “ rough lemon,” “ khatti ” or “ kharna ” (C. Limmim, 
Osbeck, var.) is the one which gives greatest vigour and fruitfulness 
to the Malta, 

The “ sweet lime,” “ mitha ” or “ sharbete ” (C. Limodum, var.), 
is suitable for the Malta in the small private garden only, where a dwarf 
tree with a few oranges of high quality are desired : the stock is unsuit- 
able for the commercial Malta grove. 

The citron or “ galgal ” {C. Medica, Linn.) and the “ sour orange ” 
or “ khatta ” {C. Aurantimn, Linn.) are not suitable stocks for the Malta 
in North-West India. 


The Saxgtara, 

In almost all respects the “ sweet lime ”, “ .sharbetc ” or “ mitha ” 
((y, Limonuniy var.) is the best stock for the Sangtara. 

The “ rough lemon,” “ khatti ” or “ kharna ” (G. rdmownn, Osbcck, 
var.) and the citron or “ galgal ” [C. Medica, Linn.) are not suitable 
stocks for the Sangtara. 

The stock and scion influence each other profoundly in producing vi* 
goiii and fruitful ness in the orange tree, and in developing colour, 
shape, size, quality, flavour, beauty and seodlessncss in the fruit. 

Tests of stocks should be made wlierever the orange is grf)wn in 
India. 
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ciiltiiial economhS; field and garden crops, economic ])hints and fiuits, soils, manures, 
methods of cultivation, irrigation, climatic conditicms, in.soct pests, fungus diseases, 
(u-'jpcratlve credit, agricultuiai cattle, farm implements and other agricult.nral matters in 
India. Illustration.s, including coloured plates, form a prominent feature, of the Journal. 
It is edited by the Agricultural Ad\ iser to the GoYernment of India, and luildislied mu-e 
rvei'v two months or six times iu a year. Annttnl I’s. 6 or 9t<. 6d. including 

p<»stagc. Single copy, R. 1-8 or 2,s. 

2, Scientific Reports of the Agricultural Pesearch Institute, Pusa (including the Beport of the 

Imperial Cotton Specialist). 

5. Annual Report on the Progress of Agriculture in India. 

4. Proceedings of the Board of Agriculture in India. 

5. Proceedings of Sectional Meetings of the Board, of Agricultnre 
Memoirs of the Imperial Department of Agriculture in India. 

(I'd Botanical Series. 

(6) Chemical Series. 

(c) Entomological Series. 

[d] Bacteriological Series. 

{e} Veterinary Series. 

7, Bulletins Issued by the Agricultural Research IiistituLc, Pusa. 

3. Books. 

The following are the publications of the last two years : — 

^cieniific Reports of the Agricultural Research Institute and College, Pusa {including the Report 
of the Imperial Cotton Specialist) for the year 1917-18. Price, 11. 1-4 or 2^. 

Scientific Reports of the Agricultural Research Institute, Pusa (including . the Report of the 
Imperial Cotton Specialist) for the year 1918-19. Price, R., 1-4 or 2^. 
nqiui't on the Progress of Agriculture in India for tlie year 1917-18. Price, IL 1-8 or 2-'. 3d. 
liriJ'U't on the Progress of Agriculture in India for the year 1918-19. Price, R. 1-4 or 2k. 
Proi-eediiigs of the Board of Agriculture in India, held at Pusa on the 1st December. 1919, and 
f'jlluwiiig days (wuth Appendices). Price, As, 12 or !•?. Zd. 

Proceedings of the Second IMeeting of Myf:ological Workers in India, hold at Pus.t. on the, 20tli 
February, 1919, and following days. Price, As. 11 or R'. 

Proceedings of the First Meeting of Agricultural Chemists and Bacteriologists, held at Pusa on 
24th February, 1919, and the following days. Price, R. 1 or Is. 6d. 

Pi'Oieediiigs of the First Ateeting of Veterinary OITiccrs in India, held at Lahore on the 24th 
* IMarch, 1919, and following days (with .Appendices). Price, As, 8 or 9d. 


1. Thacker, Spink & Co,, Calcutta. 

^ Newman & Co., Calcutta. 

- C. Sarkar Bahadur & Sons, Calcutta. 

4 Hi'tginboihams, Ltd., Madras. 

5 . Tiimiipson & Co., Madras. 
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MEMOIRS OF THE DEPARTMENT OF AGRICULTURE IN INDIA. 


Vol. IX, No. IV. 

Vo:. i.\. Xo, V 
Vol. X, No. 1. 

Vol. X, Xo. II. 

Vol. X, Xo. III. 

Vol. X, Xo. IV. 

Vol, X. No. V. 

Vol. X, Xo. VI. 
Vol, XT. No. I. 

Vol. \l, Xo. 11. 

Vol. V.No. IT 
Vol. V, No. 111. 

Vol. V. No. IV. 

Vol. V, Xo, V. 
Vol. V, No. Vi. 

Vol. Xo. V. 

Vol. V. Xo. VI. 

Vol. I, Xo. vin. 

Vol. 1, Xo. IX. 

a 


Botanical Series. 

Studies in Indian Sugarcanes, No. 3, the Classification of Indian Ctos 
with special reference to the Saretha and Sunnablle Groups, by n a 
Baubfr, sc.d. Price, Rs. 24 or 3s. ' ‘ 

t^ltytophlhora Mtadii n. sp. on litvm hrasllitnsls^ by W. WcRae « 
R.sc., F.L.s. Price. R, 1-4 or 2s, ’ 

The Rice Worm [Tijlenchm <irujU!‘tu&) and its Control, by E. J. BiJnrp 
M,B., F.L.s. Price, R, 1-4 or 2s. 

Studies in Indian Sugarcanes, No. 4. Tillering or Underground Braadi 
ing by C. A. Rakheu, c.i.e., sc.d,, f.l.S. Price, Rs. 44 or 7s. 
Studies in Indian Sugarcanes No. 5. On testing the suitability of gugjj 
cane varieties for different localities, by a system of measnromentj 
Periodicity in the growth of the sugarcane, bv C. A. Baeber, c.i.e. sfi,' 
F.L.S. Price, R. 1-12 or 3.^ 

A Piffhmrn, Disease of Ginger, 'robacco and l^apaya, by L. S. SrEv.v 
MAKiAM. Pi'ice, R. 1-8 or 2-«. 6d. 

Studies in the Pollination of Indian Crops, 1, by A. Howard, c.i.e., v, a,; 
Garrik.llk R. C. Howard, m.a. ; and ABrnt Eahmax Khax. prre’ 
R. 1-4 or 2.?. 6d. 

“ Kuin})ta Colton and it.s Improvement, by G. L. Kottur, B.Ag, (/, 
Me yrt&s.) 

Some .-NspecLs of the Indigo Iiulustry In Rihar. Part I. The Wilt Dispa.^ 
of Indigo. Part II. Tlie factors underlying the seed production anl 
growth of Java Indigo, by Albert Howard, c.i.e., m.a., and GAUMhUf 
fy. C. HowAUii. M A. (witli the assistance of Chowdhury R.vudimx 
S iNOii and XIaclvt Aiioui; RAiniAX Khax). {lr< Mie pre.M.) 

Studies in Diseases of the Jute Plant. (1) D'tplfxJin Corchori, Syd., k 
F. J. F. SiiAw, D.?c., a.r.c.?., f.l.?. {hi Hie firea.) 


Chemical Series. 

‘ Heart Damage in Baled Jute, by R. S. Finlow, b.sc., f.i.C., f.C. 5. 
Price, R. 1 or la. 6d. 

Ex])eriment 3 on the Improvement of the Date Palm Sugar Industry it 
Bengal, Tiy Harold E. Anneit, b.sc., f.i.c. ; Gosta Behari Pal, ji.sc.; 
and lNDu’Bni:SAN CiiArrEiMEE, L.Ag. Price, R. 1 or 1?. 6d. 

Cholam (d, Sorijhnm) as a Substitute for Barley in .Malting Operations, 
by B. Vtsivanath, T. Lakshaiana Row, r.a.,” and F. A. Raghiixathv 
swAvii Ayyanoau, Dip. Ag. Price, As. 12 or Is. 

The Plio.spbate Req[iiireiuc-nts of some Lower Burma Paddy Soils, by F. J. 

Wauth, m. and MAr.Ni; Po Shin. Prh-e, R. 1-12 or 3.^ 5rf. 
Absorption of Lime liy Soils, by F, J, Wartii, m.sc. b.sc., and Maung Po 
Saw. Price, R. 1-2 or 2<'. 

Entomological Series. 

The Rice Leaf-hoppers (AV/Mofr/Px hip tnu' latino, Fabr. a.nd NfiihMtu 
apkdliu Mot,srh.), liy C. 8. XIisra, b.a. (7// ihc pnu.) 
hoxifmn Inseidfl in India. Being the Report of an Inquiry into tV 
Efficiency of ludigenons Insect Pest.s as ii Check on the Spread 
Jxnkmm'm India, liy Y. Ram.scitandra R.w, m.a., f.e.p. [In the 

Bacteriological Series. 

Pc-brine in India, by C. M. Hi;tchi.nso>j, b.a. {In fh' prHK) 

Studies on the Root Nodule Organi.'^m of the Leguminous Plants, by 

N. Y. Jo.syii, M.sc., 11. A,, L.Ag, \//i Me 
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